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Injection and Self—Assembly of Bioinspired Stem Cell-Laden Gelatin/Hyaluronic Acid Hybrid Microgels

for Cartilage Repair
Xiaodong Cao

Department of Biomedical Engineering, School of Materials Science and Engineering, South China University of Technology

Articular cartilage defects caused by acute trauma or chronic diseases have become a common clinical disease. In our
group, vinyl sulfonated hyaluronic acid and thiolated gelatin were used as the main material to prepare BMSC-laden
microgels via droplet-based microfluidic approach, followed by gelation through fast and efficient thiol-Michael addition
reaction. Microgels were injected into nude mice, and it was found that microgels spontaneously formed cartilage-like
self-assemblies via cell-cell interconnectivity. We further changed the crosslinking density of the microgels, and found
that with the increase of the crosslinking density, the differentiation of BMSCs were changed from hyaline cartilage into

fibrocartilage.
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Tissue Engineered Bone Construction Based on Cell-Mediated Biomineralization and its Application

Hong Li

College of Chemistry and Materials, Jinan University

The repair and reconstruction of hard-tissue defects is a lasted problem that strives to solve for centuries. At the moment
while various biomimic hard tissue repair materials were developping, attentions have turned to how to use the potential
capacity of human body to regenerate or remould tissue defects. Natural bone tissue is a product of cell biomineralization.
The study issued to how osteoblast cells work to processing the mineralized bone tissue via biomineralization. A biomimetic
template was fabricated, and the MC3T3-E1 was used as a cell model to co-culture with the template. Mineralized collagen
fibers assembled into a multi-level ordered arrangement under the regulation of the template, and to a certain extent,
constructed a hierarchical bone tissue structure via cells in vitro biomineralization. The tissue engineered bone could
quickly repair the skull defects in mouse. The study revealed the function of cell-biomineralization during bone tissue
formation, and also provide a theoretical basis for rapidly regeneration and repair of bone tissue.
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Study on Biological Functional Surface Constructed By Femtosecond Laser Technology
Chunyong Liang
Hebei University of Technology

Medical implantation is an important therapy to orthopedic and cardiovascular diseases. The surface of implant is the
place where materials and organisms communicate "face-to-face", so the characteristics of material surfaces will directly
affect the growth of cells and tissues. Various physical and chemical surface modification technologies have been developed
to improve the biological properties of the material, endow the implant with good physiological functions such as promoting
postoperative tissue healing, preventing infection and so on, which is of great scientific interest and clinical significance.
Among all the surface modification techniques, femtosecond laser treatment has caught increasingly attention, since it
can construct functional surfaces of biomaterials without affecting matrix properties due to its short pulse action time,
ultra-high machining accuracy and minimal thermal impact area. Femtosecond laser micromachining technology was
used to construct different micro and nano structures on biomedical metal to obtain biomimetic material surface, which
could produce unique physical and chemical signals to promote the adhesion, proliferation, differentiation and migration
of osteoblasts and endothelial cells. The regulation mechanism of the periodic surface structures on physiological function
were systematically studied from the aspects of molecular biology, cell biology and animal experiment. The obtained results
can provide theoretical and basic data supports for the surface design of new kinds of active biomaterials.
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Application of ROS Responsive Delivery System in the Treatment of Cardiovascular Diseases

Xiaoyu Liang

Tianjin Key Laboratory of Biomaterial Research, Institute of Biomedical Engineering, Chinese Academy of Medical Science
and Peking Union Medical College

The lipid plaque, microenvironment and inflammatory response are key points of atherosclerosis. Local chronic
inflammation in atherosclerotic lesions can lead to hypoxia and ROS aggregation in microenvironment. Probucol has the
function of regulating blood lipid, reducing blood cholesterol and low density lipoprotein. But its oral bioavailability is less
than 10%. Nanotechnology can improve drug bioavailability effectively. In this study, biomimetic erythrocyte nano-drug
delivery system with ROS responsiveness improved oxidative microenvironment and treated atherosclerosis was designed.
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Probucol encapsulated in nanoparticles consist of the core made from 6s-PLGA-Ar-PO-PEG which has ROS responsiveness,
6s-PLGA-Ar-PO-PEG react with H202 in hypoxic microenvironment, in turn, reduce ROS level and inflammation at the
lesion site. All these made up probucol nano-scale slow-release delivery system, in combination with these advantages in
the treatment of atherosclerosis by improving the microenvironment, increasing drug targeting, prolonging drug release
time and maintaining blood drug concentration for a longer time, better treatment of atherosclerosis can be achieved.
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[ HE ] ABFERN AL AR R R IR (modRNA) $IARZ & TSR, 167 TSRS Sa SR BT 7k, &
HABE SHARMTIIGT IS SR [7R] B Ik, MR, LA EMimsatts 5405 ik # i EGFP, VEGF,
Luciferase, BMP2 £££f modRNA. {44143 A AT 440 B AR B A6 180 78 5 T A0 BRI ARI EL 4% e, R KA DU AW 2 TR -
NPT AR SE A modRNA ANk E UL HIE /N R R BRI, @i B e L& i, HE Jef, Gk, RIS F
BtPPfy VEGF modRNA {2 M A 74, WARLF 4k, Jy7 RO BRI AR B3 K BT G R, J@ 1 micro-CT, HE Jefs, S
414k, QPCR, Weston blot &F B4y VEGF fil BMP2 BEAE 4 - I T 5 TS B BIyTR  [4523] ilid modRNA £iR,
A DA £ 2 3 AL S B AR H AR mRNA, modRNA #4 Be4f S B33 ATk 90% Jf 2 3 PE R IA HUARER H o modRNA #3e40 Jid J5 43 )
VEGF, BMP2 Z&HHA RIFH AW D SPIE SO E RN modRNA 4 P 2 ik i 30 38 KA 145 5, VEGF modRNA
i AR JE AN LR BE R AT DA R AR R AL I A A TR e /N R R B BRITLASE R e, 37 2R 2035 A AR T A S8 B U A TR
ML, HE Jeta, G0 R 96 R (o 538 BRSO AL A LR AEAE RO 8, BT AR mAS IR, IR - 40Ais b, WLpy L2 AN AL,
AR B AR IRFE - i K BT RS R o, FIF] VEGF Fit BMP2 HE& 124 B ) 70 50 T 40367, T AW S AR - AT 85 5 2
IR TG (45181 AHFS0E AR IS R S A Zh AL, EM T modRNA SRS A TAMBA, A BIE AT RE B
ST SR AEEL, S HA AP P AE SR T BT IIR T SR AN T3, A2 R R R S

[3%537 1 modRNA $R; HAFA; T4M; VEGF-A; hBMP-2
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FAHMDTEA PRI SMERRT) FURT AR FEB R A LR Y sk B RE ) . BM-MSC %5 PB-MSC Hii45 5 5 1 5 2 B A
FEEES), i PB-MSC My Suls BRI aR 0 . [Z5i8 ] @l fuAb iR oheE 358 5 i % e ik 2, PB-MSC 4 B ARSI W AT 4T G, i
AT PAE A 553 PB-MSC 5 BM-MSC $i 45 ML AR S0 224 2445k . PB-MSC 5 BM-MSC [ 322 4T BM-MSC
BA SR AR Fis S RERE ), i PB-MSC BAT BRI S4B RSk AE ) - PB-MSC £ & DCB HAMRIF KNk 5 22 H Ui
WIS RET), HAEAER—FHT I MSC SR F T4 B Gifs = i R 3 e o
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AL AR, JFIREN IR 1 H BRKED BT B AR RS . JATBH T AR 9 A4 Ty S RE GRS, IR DABE R SER, R TR
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FARB LB, SEGUERRITBCRAEAE . B, BRPTREARH TR AR A G SRR, RURRIT TR A A WA,
TETLH GBI BESZ BN 2R SR, IR WA TURA MR R SR AR, REETTHEERA AN, PR T el — P e Ah S A o
[Tk AT gt B TSR GURABHMFIE AR, TATBO IR T — R BV RERLTEAL - AHLAORAAUATRE . GORAAUAR R BRI R 73
TFREWAIERM, BTIHMBCRG RS DA R, TR NO. H2 SRR MmBsis; Fit, FIRPORER S TR F A 1Y
A, SCBAESMRRI A TR TR, T R B RS (1-3]0 BEAh, WATRIA ST W A RAETBE, SRS
WALELETT TR MR [4R] WERE ST REY S DREMETHLAORABH AL & 5l & AR R, 8B B BIS R I
RS SN RS T B TR SRR AR AL - ALK R, BRI SRR, R BRI 2 B e R -
ARGUE B, — T3 T I 20 1 R MU P B AR T, IR ARk N 2 1 P R B IR B s S5 — T, Gl TR RN R
i, WA ROS AP, SECNEWRZR MMM L WA BT [1-2]. (4981 ZETGORORH A PTR T 2— P24 WU Hin
SR, ARG L BA AR AR B A -

[REER] AL - THAORAAEARE SARTTR; TR LA
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S04—OR09

TR BT 4k 5 71 0™ A IR F 5 30k i

XK

Hospital of Stomatology, Tianjin Medical University

[H ] SRR R SRR LR AL Y DAtk — 22 W i o A AR, S Sl o A SR, T 2R 2L R S A A
BRAEA RSO AR RA R . 5] ARSI S BRAT A0 BATIAE B A2 A 5 T Bl i 5 35 T J U A LA 4 3 1 7
ZLdt . ACP i iZiZ BRI, NCPs MR MR 4k, IR EFAEAR B S M AEn At ad 72 v i A DA BRI 5004 2 T K A ELAE
XL BUREE T BEAT I EALRI AT, ARSI ik il AL T R AN S BT A B BT (45 SRid T AR SMEEIUR 5 £ 4f 1L
MITFFEERE, A48T IR LR e AU ALEE L T AR I 2 F AR AL AR I AR b B T o AR MR LI S8 SR JAT A ATV AE B A A BT A i 5 S5
XA AR AL T B, (B R ST B AR R A S I BRI S . (4R ] ARAMERUARIR S 4G 6 T DA AP T AR
TR ey i A2 -

[REER] RIREF4E; Wit; ToEEBmRES; EREEA

S04—OR10

Joy BB B TGF— B 3 il BMP—2 B A P 1 IR 05 74 8K S R D i i e o s B2 i o i
ol

HITT R

[ E i VR R 0 AR S5 M 1 3D 32 3 LW F 3 1 AR I, (ELAEL 0 TR P ) SR M 20 28 L 6 2 W 25 1T 3 S5 PR 0 36 L
I B A T 7 MR OE 22 AL IO 5 SR L, R R BB EE SR, FABISS AR EHREHAERCR. i)
ABFERR FE I CE DAL R PORRRERE R LR EEAMEL, Botmfil& SR EZ AR, R aREAASBER AR
A RKFT (thBMP-2) MyRILERARIECHRILEY (PLGA) MERMAREA N AEKETF B3 (thTGF-3) i) PLGA B EI T4
P RE AR BRI R EPEE TR, I SOAREIT AR I TSR] BB SRR BRI I BRI JE
B TR 3 M k. ERSIRAEAWIEMIUNMILEH, # rhTGF-B3 [f) PLGA BRI ST LR3A; MBI R BABEN
454, JRJ¥ 100-300 ym; FREPEA RIFH =45 L4540, % rhBMP-2 fif PLGA fERBS 4 T FEL S PLGA fYERKE b 2
BIERIE, Rifeh 11.754+5.98 pm, thBMP-2 il thTGF-B3 i E 3 I97E 80% PL L, 30 RGWRBARLN 40%. HIPLRMITER,
U5 e BRI S S A RLAT BT IR AN LR A0k DL R AR A0 S hUCMSCs AU CE AR B I AE ) 5 il 3 OB W B3 5 mm ARG
HBFERW, BREEIOREA RIFHAZAEARACER R T BHERBER e . (4581 At 7 AR R84
SHEREESIR SOREA RO, AWMAEUA RS SR, ARTRERR S ERE R A, AR T
FRSRMRAE R R BB PR A6 TR AT SR % -

[e5A ] MR iR S BREmEE

S04—OR11

DT B 07 AR i B 110168 o 0
e 1

FH RIS D B B

[HY ZFRl5 S AR RE AL B4, T RIS AR o7 B S AT AR R Ao AELBRAT PR P A 7 925 0 DA J I PR S T4 I 1T
R TR T BB DL R ACBOR SRR o ASTRSE BAETT A2 — i BT AL LR BRI 52 F Y AR A R AR B B 2 Rl 5 D P
&, AT AR AR B oF Rl SR AR, DA IR _ESRBAGR T RS Akl [J7%] 1) H&&4 Pchi-ACP 4pkE
G R TARN 2) Blg SR eRRREE (ALN) SERIRM AR (CMC) kEaE L2 ERERES (ACP) DAJBM CMC / ACP
HPRMIRL, KFIREN (NaClO) BERTE A Py /Al IR 8 1 B9 3 N AR A CMC-ALN 653 ™ 4 HAP @ ACP #% - se4RBIRL, e
A—EWRERHERR (Gly) BHaliks 3) JIFRM e RpE (CMC) 5k (LYZ) £ CMC/LYZ HDREEK, i To e JERERRES (ACP)
JER CMC/LYZ-ACP HKEEK. FIES Bl (TEM) SEfTAPRIRAE, FIM X GTATH (XRD) / HfiFMAERME (SEM) / 3k
RAEWOCHM BB (CLSM) / GOR BRI T ALBR . (4551 1) Pchi-ACP X &I i 61 -5 S AL 4 A0 0L BT 4L
RBETTRACHALE; 2) HAP @ ACP YKAURA 7 HEFIFERE 5 AR AR 648 D RAFAT )P IR B A A, DATEJSUA FRoRi Joc i
LR EA PRI ETE 65 3) CMC/LYZ-ACP REERAL )5 W B0 Rl B3 AR ST, SX RAMI bL,  SCU0 2 AR 3 I st
BREEGE IR A M. [45i] Pchi-ACPv H&MK (Gly) HiRkAIK5IFH HAP @ ACP KNk K CMC/LYZ-ACP ZKREER AT P
FAT A RS AL, PR B RT DU TR R S A6 Y, A SO BT 2007 A P A

[G5E3A1 1 RS FEAT AL R AL 52 SRR VG ORBEIR HERR (Gly) TCRJEBiRsS (ACP)
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OLiREHEE
S04—0OR12
WGP Nano—MgO/PMMA 45 K JE I 2 154 Bl i fes & I E o
R

o AR BRI e B AR S B

[ B 1 1PMMA 57K Y BT H 3B 5 8 5 T L, ) 22 ARaR bRt 12 B P TS0k b A ol 0 (1 5 R AL A o {ELHL SRR 200 O T A 7 iR K
RAWH FHRIERRARR AYTEEESR R . AF5K B4 I F AW FIEREN kA LEE (Nano-MgO) Hikis5 PMMA S &, k4%
—R B RAFHAEMERE )22 kAE AR R BRI AR E Ak VB, [H73:] #l4 Nano-MgO/PMMA HoK ekl , e
A4 Nano-MgO i Jf & & 543 51K 0%, 5%, 10%, 15%, 20% i) PMMA JEAHMIA, MMA BAHIEFH] , #1454 Bk 2g/ml. MR
ISO 10993: 12 & & H/KIEMRIRIE, WA 1-12w 2685 T IR OA K& pH M54 . M4 1SO5833: 2002 il i /K Y& il w] Gtk
RIS DL ) AR s A AN TS U AN M Y €6 DL e CCKS Ml 40 M AE Bk Ve BB SR M, PR 4L yeta. ALP Y& PE DL I i 2k R 0k
AR A B A 5 5 o e S NG S R R A, FE BRI KV, BRI, MR, B S S T4
TR BRI BE SRR [455] B4 T nano-MgO/PMMA £ & H/KIE, M BRe SR EA Eim ks 7,
X4 nano-MgO FR A< 15% I}, BA RFMRIESEAE; nano-MgO BKIMMN, B3 7 HRIEM AT HR/ER:, AR T SR RIS
¥, 5T PMMA B A, R TS RUIR, ALP iGER S, BiAT RN E R RIE . Micro-CT 434, 418155
3ii: 5 PMMA 4lb%, 1SMP HEAHE B RBEERR. @i 2o Lnft: 5 PMMA 4k, 15MP 415 & il anm
HFHAHA BN E S [958 AFhle 7 —Frm TEREKE : BAAEF ] 3RIEM S ) 22068 AROM R SE A AL A 25
PSR SRR s B B R I AR

[RBEA ] BKVE, BB, suEat:, Fmma

S04—OR13

WL e 25 22 AR ) o 35 A7 TR AN it 4 P 2 S 5 B C 0020 S B OF fr
LR

o [ R

LB B ARG ZE ARG & &0 RAMEER ECM MBS FEHF NI [5IE] @i # b g 28R 64 h mifp e 2 S R
RILEE - ROMEE PLCL S KM ECM i PLCL + ECM 345, S5 S#HAERI, 2 5k BUSAFHElk Wistar KB 54 R, RIEH
WATRIAR R, iy h=4l. A4l: PLCL+ECM $441; B4l: PLCL S454; C4l: AWML BMY. FERE 4 B 8 Ffn 12
FARINAT Ry HLARBES ANBREREG FOR Ml e T S G ATIEN AL R AR SOR . [45R] B ECM M, #WESE
BT AR A I TR KA, B0 ECM MR Iy 2R T . BHF ARG, A4, B4l. CHARTHIIBHERLKE, C
AE R, A4l BAWRERE, 4 FNAGNREREZHRTRAER, HAE 8 Ak 12 FAfARERBE. OLEMEHEL:
8 JHI C HfkF A 41 p<0.05, A 5§ BAEFAK p>0.05; 12 N A 4T B 4 p<0.05, A FI CHEZEFEARK p>0.05 QLA BRI :
8 Fiit C dlph it S s = T A 415 B 41 p>0.05, A 4lm&ie S8 )% ET B 4 p>0.05; 12 i A B M4l iE S X% 8 A
BT B4 p<0.05, A &tk S8 B FHUERE T B 41 p>0.05 QM i KA : 8 it C 4L/l KA FHHE T A 5
B 4 p<0.05, HA 5§ BH 2 HZERAK p>0.05; 12 J& I Z2H/INpE v K i M 8T 8 Ji p<0.05, {HA Y B 2 02748
TG4 p>0.05 @F Rl Yo ] oo Ja 45 9L 8 IS HMBENMAE A%, CAHFENAHMMAHHRLZHANELTA4EB
41 P<0.05; 5 8 FMiLL 12 FIMBERRE AR K, A ARG EEZ HALF B 4 P<0.05 5 C 4#i% p>0.05 [%5ig] ECM
BN T4 22 A8 5 AT IR EEE

[R5 ] MESE; WEBE; Hhgis; DR

S04—OR14

4k BMP2 L4 NIR /7 LFEE N 7 TR LK R GE S MC3T3—E1 4N Aok Ui I A s b 4
A

FE Ak

o [ AR R 2%

[HW] BRERAEES (BMPs) O AT ARSI FREETER. &R, BMP AN BEAMARE, FILTESHREHE Lk
ixssdis. UJnk] s, Botearfmayeon Ve MM G 248, LR g s B o IR R AL, SRR 4T
BB AR Z IR BRI T IR AR BMP2 Figii ik BMP2 ik A& FIREREARRIGE . PR TRT L REAR / 4
#®EB /FR (FG/Fn/Hep) Mi#iA RS MAT BMP2 MiEHl B, 4% FG/Fn/Hep-BMP2 KEER TR M KBS &9 TR H
FG/Fn-BMP2 /KEER T AME UMK E 5. [45R] FERBMAFR QBN B 8% BMP2 MR, TEEA LA e 4
BRI S5 AE JE . FG/Fn/Hep-BMP2 7K §E R BMP2 =2 B 7K B R AR T A 2 W S0 . ARSI g MC3T3-E1 4/ili%
SRR, KB /> BMP2 MBI, (1% BMP2 W RLSERREGEAE § MC3T3-E1 il 4b B 40, FUS5 R P
KEZIMN BMP2 HIE W SRR HAMER ST, WIERE, 5 runt MXNHERET -2, SFES, SERAM I AREEE
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HWXTIRAABERM. ARG ER, %358 FG/Fn/Hep-BMP2 KEEIRIT, HE$E K@ G 2Rk, E&&=1H)F, B8 80%
PR JRE a8 DX S B AL S U B B 55 - FG/ Fn/ Hep-BMP2 7R B JE 8 # EOK UM I SRR T i i v i i A2 (4581 FG/
Fn/Hep-BMP2 /K §E A B TR B 545 o

(R ] FREEE ; FREZEE ;R BESRERE ; 295k

S04—OR15

S T A B 2L B LA ALY TR SRS
[

AR

[E B R 4055 A A 72 Ak S vl 3 S R R A A A F QU A A e A H T TR AR B R R 22— A5 E
ZEH A ARSI R L FL T 2 F IR RS RR A, 23 B UL (C2C12) RNzl (HUVECSs) S50 20 i i f
B, TEAESMEFEHEE AN - SRR A, (ARG AR TR LREMAERAMIITE. [ik] RS AMERNE T
T, A ARSI & 7 2T RILIR - B LRRIVRY (poly(lactic-co-glycolic acid), PLGA) W EHE S fLi#kik (highly
open porous microspheres, HOPMs) , Jf:PA C2C12 Jy AL, 74 7 S A0 HUsfFa A i o ;A Ok - BbAb, Jlid e < i R 5 g
HERN RSO BT A N AN AR LI A2AAT o e A T T, RIS I A A R 5 3732
REARME &, AT A I HUVECS (il BERR S A HOR DT 4, S i 22 A A (5 19 5 2 I 0 804 200 L 24 R B 58 DT S BRI By 32 A T
M LB )G, FIRREIOCRE. AR EREEST TSN B YA N I EAE . [455] PLGA Z L3Ik
7 280~370 pm, fLf2% 10~80 um, BEAAREFHMMRERAMMIEHIERE. &5, Kk C2C12 i HOPMs HEAT A4k, ST
C2C12 TAEMMLRMIEE. F4h, PLGA RE ALGERA AT ISR S A B A RO A T2 TR R 250 o ¥ IR AT
ARKEAN 1 mm, HEZN 250 um, REWLN 4, TERKIEFRMT, HUVECS @A 5 RFRAF ARG 1 & CD31 & H
Fiko 48] BURESRA AL TR h A0 R R R AR SR T TR IR B TR

[REER] B sR; SR MerdE; MAg; AR TR

S04—OR16

SET BB DI R ST 2 L SR PEGE 5 B
Xk

EFRRE R F A B TR TR QIR

[E] BRI SORGGHAR LM, SEE AR, HA KA RPIME HU8Y o0 i sk 25, 7E 4 R CRR 480 46 )™ I iy
FARG S, ASSO BeWRSE T — Flolit B0 = 4E R ik 2 AL SO SRR A B i, DARRPLIRA MR LRSI E S M. [J5
B BT — A R SRR K S AL, A0S H A R #L42 (400um,600um,800um,1000um,1200um) FiAH [ £l B 3K
(60%,65%,70%,75%,80%) WAl Z R HH Y 3D FTEISZ AL, i 137 IRTTHAI S AT T 28T, TSR TIRE, Wi
VR ZD ) AR S R BRI AR, P RESORINIBIER, IR R FIWOG RS 77 ST 3D TEY, SR BBl A  [452R]
B LB R AR AL SECC R A BARA BB, FA [ FLAAAH R LBR R IG OUT 5 Bk 242 i b & (0.39MPa~1.71MPa)
LA Tl 2 4 (44.58 MPa ~164.27 MPa). HRMILERMEKNAR2 SBCCRAARFENBER, EMART, Rka
MISE R T AR, MAEM FALBRET, HKCERMZER AR — T A MR T 5@, A7 ES@ R m T E e, jtaS
LS AA L, BRI IR A ) BEAMRLIK S 2% 18] Rk A B R A AR R A N A . (458 ] ST,
BRSO BA BN TR, G TS R, e BOEAE . RORSORBARRMBIER, HEHNERGAHE, A6
JATh 2 A K AR SR 8 BB SR M BURIAR o ASTIFSE R 45 SR B T 7 AL i 95 A 70 2 2% R i o2 T i 35t

[REERT hiflks #l; PRdbiis; BER

S04—OR17
JB B RE 7L W ek B I o (¥ RE R F5E 5 7™ Ak
KA

e (] [ 2k e A I 2 AR e

[ Y s R IR AR AT M A8 6 BOR AR REALZUR BRI FOR B, TP S\ DRI 2 R R - 725 “8637  “973”
“FTH ERBESHERIA 20 ERE AR E R E R BRSSP, AR At a4 A
A3 ARG S B SRR AR R M SR M BUB S 7= AT T R GEWE 5. (5K ] %, $R TIREEAD R 51 S A28 A (GTR) /A
MU —GM A BT AR . SETZEE, AREIT L 7 EABREE. iR arlbde k. B / BRI E S8 LM R
W GTRA4K, RARATERMES . KEMAARER NG FH4Y [ BHEREFWEEMR. XSRS PR RN, #BI2
BRI A S, AR ORI RS MIEE. fEstEml b, BIBARR T 3D FTENE ARKE GTR MR 5%, WM TR
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AR SRE

IR KA g 4249 3D FTEN A, ff T IR SR ARERHS 3D FTEIHOR A MR, Beow 7 AL R R TR BB, T T&E &
BIREMA AL A AV B GTR AW [4538R] BRI SE T Pl k. 1995 AR3R4F A o A s SRR 297 25
W= I, 4550y 3227 i HABIKSEE DB [ 5B, ARk 11 7= S R IR 50%. FEHR i i 3k = g il E A lbnite (YY1116-
2002), Z5HT AT EFARER T E, WS TIRRE, ST RS B SR ARSI NAR RS AR T AR [
FEpi X U LR Eh 2l ERH, SHRIER 68.3 @, MM 18.3 m. EHIHM 3.8 FFHKM “EHAEER 5 FHHN
TRAEMBHA R R (458 W H BCRE N 20 ZAEMIGRAET BT, AR0EE T RE AR B R =ik
ITARFIgERTE, KB T EBREREKTF. 301 BERE. Jbnt R2EEAE A H SR ERIB L 171 WIEA TR T KETRR. B
B, FEEZEHK % Antonios G. Mikos %25 E4F5 4 (Adv Drug Deliver Rev, 2015, 84:123-134) : iZBRH6 7 —MIGKRIGTF
HIoRm, W T HGRBUE ZIRITROR, M ER .

[ ] EERAE, AR TR, 5I5HAREE, 44 3D FTH

S04-OR18

thBMP-2 i} Z{l. B —TCP/Mg—Zn 1 FHINMFHAK I . b7 BRI B i Sty fiE J F5e
Re4h 3

R R B B

[HE T BFFEAS R FLBR R B R o 2 O B A 1 34 1 46 1 2 £l SB-TCP/Mg-3Zn ARHIY ) Rl AWy AU i S i A ) 1 3
W, DA i R A LR 5 B T AR 2 FL SB-TCP/ Mg-3Zn BARMEANM K. [T734] il B AR ik il 4 BAT A R LR % 1L
5B-TCP/Mg-3Zn BRHENMEL, AT J1 A HERRTITSE o R 2 LI XA N ASRE R T R4 T DA , FoRb S P B R R A R T 5 LN W RA R A i)
FHHREHANBHEREERA -2 (thBMP-2) , #lf§ thBMP-2 Z&i%/E% 4l 58-TCP/Mg-3Zn HRHEAMEL. id MTT #%. CCK-8
BRI TRV L 4L SB-TCP/Mg-3Zn BRI NFTRIR JZ D50k B 5 0 40 I35 A A Wy M etk s 1 ALP B QPCR Al f A
AERHE R DO B J5 P75 S BB T o R TR Y 220K B A RS R E 532 B RN AD R DO AR A A R B R BB R B T - (4521 ]
VIBRIR S B A EALA, Gl Wi 45 o i 4 7 FLBR R4 Bk 6% + 13% il 18% % £l SB-TCP/Mg-3Zn B RHEAM KL, 6% FLER
2l SP-TCP/Mg-3Zn BRMENFEHEAT 5 B2 B AT M HUR SR BT MR R Gl R, TR BRI IR AR R TR
PBS i rhBMP-2. thBMP-2 {&)Z 6% fLER3 % fl. 58-TCP/Mg-3Zn HRHME NS EHELAT be TE 1R 2 A4 kA B 428 FREBE 08 S R A
HMEPA AR S RE AR, TR B OEIOLE, BWe g, ARG AR, SHERIRMNEE. (48] thBMP-2 4
%)% 1L 5SB-TCP/Mg-3Zn BRME N R AW ELALARE AE AN A= 4 R 28I ACHE R 5 s e ARG PR B T 7oK, SR & E LR 2B R
UK, FEEEERE T R R, R R D BUE SR, Pl EL A I DA B2 PR T 0 A3 2 S A R N A L o

[%4#] B-TCP/Mg-Zn; rhBMP-2; HAWRIE; BRREMS; KA
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